Introduction
Following the introduction of antibiotics, mortality from infective endocarditis fell, but remains at 14-46% in Great Britain.'-3 Possible causes ofvariation in reported mortality include differences in the types of hospital from which the patients were recruited (e.g. regional cardiological centre or district general hospital), and in the age distribution ofcases in the reported series. We report the general clinical findings and discuss the factors influencing outcome in an unselected group of patients presenting at two district general hospitals in the Midlands.
Methods
Cases of infective endocarditis admitted to two Nottingham hospitals between January 1975 and April 1982 were identified by examining medical, microbiological and post-mortem records.
Cases were included if positive blood cultures or serology were obtained with clinical evidence of endocarditis; if, despite negative blood cultures, there was strong clinical evidence of endocarditis (fever, changing heart murmur and splinter haemorrhages); or if typical endocarditic lesions were detected at autopsy and histological or bacteriological examination of the lesions confirmed the presence of infection.
Minimum inhibitory and minimum bactericidal concentrations of antibiotics were determined by the tube dilution method for most bacterial isolates. The bactericidal activity of the patient's serum against the organism isolated was determined during treatment, before (trough level) and 1 hour after (peak level) an antibiotic dose.
Results
There were 92 cases of infective endocarditis during the study period. Thirty two patients died (35%) including 13 patients in whom the diagnosis was missed during life.
Of the 79 patients in whom the diagnosis of endocarditis was established in life, 44 were men and 35 were women. There was a peak incidence in patients aged [61] [62] [63] [64] [65] [66] [67] [68] [69] [70] (Figure 1 ). Only 3 of the 28 patients aged 50 or less died, whereas 16 Eight patients had emergency valve replacement and 3 of these died postoperatively.
Missed diagnosis
Among patients in whom the diagnosis was missed in life, there was a female preponderance of 9:4. Six patients (46%) presented with a major arterial embolus, of whom 5 had hemiplegia. Mitral incompetence was detected on admission in 6 patients and considered to be insignificant. Heart failure was present in only one patient. Six had unexplained pyrexia and 3 had anaemia. 
Discussion
Despite advances in the medical and surgical treatment ofinfective endocarditis mortality remains unacceptably high.' Most published series have reported experience from regional secondary referral centres and a recent review from the UK presented multicentre data collected by means of a questionnaire.3 In contrast, this study has reviewed cases of endocarditis in two district general hospitals serving a well defined population. The estimated incidence ofendocarditis in the locality was 16 per million per year. The age distribution, the dominance of male cases and the higher mortality among the elderly agree with observations made by others.",3'4 Although more men died during treatment, more of the patients who died undiagnosed were female. We obtained a bacteriological diagnosis in all but 4 ofthe 79 patients who were treated. A portal of entry was identified in only 8 patients (10%), 4 of whom had had recent dental surgery. This contrasts with the findings of a multicentre survey where a probable portal of entry was ascertained in 40% of cases.3 Four of our 6 cases of S. faecalis infection developed endocarditis in hospital following genito-urinary procedures. These should have been prevented by appropriate chemoprophylaxis. Staphylococcal infection was less common than in the other series.5'6 This may have been due to the absence of a cardiac surgical unit in our hospitals.
As in other series,7 cases of viridans streptococcal endocarditis often had a protracted course of illness before admission, although there was a marked variation among patients. In contrast, infection with Group G streptococci, S. faecalis and Staph. aureus was associated with a shorter antecedent illness and tended to have a more dramatic presentation.89
The association between anaemia, high ESR and mortality has not been reported in other series and may simply reflect other factors such as age and chronic disease. No other investigations were helpful in predicting outcome. The proporton of patients who had microscopic haematuria (65%) was lower than the incidence of 93% reported by Shinebourne who considered the diagnosis unlikely in its absence.'0 In contrast, Lerner & Shnurr found the incidence of haematuria to be 26% and 27% respectively.7'l How can diagnosis be improved? Clearly the classical signs of endocarditis are not always present. In half the patients in whom the diagnosis was missed, no heart murmur was heard on admission to hospital. In the remainder mitral incompetence was detected, but considered haemodynamically insignificant. We suspect that aortic incompetence is likely to alert the clinician to the possibility of endocarditis whereas mitral incompetence, particularly in the elderly patient, may often fail to do so. Cardiac failure occurred in only one undiagnosed patient but 5 presented with cerebral embolus. A safe rule is to consider infective endocarditis in any sick patient with signs of valvular incompetence, particularly those presenting with stroke.
Echocardiography is now regarded as a valuable aid to diagnosis, allowing characterization of the valve lesion and visualization of vegetations and abscesses,'2"3 although a normal echocardiogram does not exclude the diagnosis. In our series, echocardiograms were performed infrequently during the early years, but were used increasingly in the later years. Furthermore, one hospital performed only M mode studies instead of the now preferred two-dimensional echocardiograms. For these reasons it was not possible to assess the value of echocardiography in this series.
Why do patients still die of endocarditis? Uncontrolled sepsis is now uncommon and in this series there were no cases of relapsing infection. Although antibiotic therapy should be monitored by titration of the patient's serum,'4 high bactericidal levels clearly do not guarantee therapeutic success. Most deaths in ithis and in other series""4 were attributable to haemodynamic complications arising from the valve lesion, and not surprisingly, older patients are at particular risk. Acute aortic incompetence is said to be the main cause of intractable cardiac failure, but in the present study, mitral valve involvement appeared equally important. However, it is important to note that acute aortic incompetence may not be recognized since the well known signs associated with chronic compensated aortic incompetence are often absent.'5 Cardiac failure on admission to hospital was a poor predictor of mortality, although it was the main cause of death. Although it may be possible to treat mild heart failure by medical means most patients with this complication are at considerable risk, and certainly severe heart failure at presentation is an indication for urgent surgical referral. '6 Reluctance to refer such patients because antimicrobial therapy has not been completed may have disastrous consequences.
Future advances in the treatment of endocarditis will require more careful liaison between microbiologist, physician and surgeon. When surgical facilities are not close at hand the physician must refer patients with cardiac failure and major arterial emboli since emergency valve replacement may offer the only hope of survival.
